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(54) IMAGE PROCESSING METHOD AND IMAGE PROCESSING UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the image 
processing unit that processes correction of a 
magnification, chromatic aberration, and distortion 
based on an aberration characteristic of a lens at a 
low cost and a high speed by correcting the 
magnification, chromatic aberration and distortion 
through image processing so as to obtain an image 
with high image quality without color slurring and 
distortion even in the case of an image photographed 
on a film or the like with a lens having a large 
aberration characteristic and to provide the practical 
image processing method. 

SOLUTION: At least any image processing among 
correction processing of magnification and chromatic 
aberration, correction processing of distortion, and 
electronic magnification processing is applied to a 
photographed image in a 1st direction and a 2nd 
direction orthogonal to the 1st direction separately. In 
the case that a correction amount by image 
processing differs from the 1st and 2nd directions, the image processing is applied to the 
image in the direction whose correction amount is smaller. 
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OA (@5.#1) £*tIE/t7X— **W»6 OB (§5. 
#fiS) 4: 6*1***1. ttiEffgttBttffi 6 0 A «5# 
fig) tiu «*U>X^-r^B«=i-H*fc«*feiDttt^ 

ffiffl56 0 B (B5#fig) te. T.^r-^-eB^tifetcgt 

Bft U Stt a - H fc*fj& b V > X©«*fiJKIM#tt 
iSttiRi6«tt©*iEa:S*ljE«»IE1t:«6 OA (H5 
#Rg) A^D-KL, x=^± 1 2©A:*jBSii&, yj 
>bW?7-!MX\ :/U>bffi^B3£5£:fc£tf«^{g^ 

^ttiKH©*HE«ia*ff ^ tffifit©^ai«T 

»I2B#i©&^B^tt^f££T3;fc#. ffti^sns 

[0 0 3 3] fc*. «iEI*»eit«6 0 A (B5»M) 

DT, H*Sn*^*jE««C«lftW6 0C (BIS»M) 
#>£FD (7Dy tf— r-fXiO . MO OtS^x-f X 
*) Z i p«©*«ett«fl£»C«fcoT*B&l'>X$' 

-f7 r <o*iiE«»c*7'y^ r 7 s -h-raca:3&«-c#*. sat. 

■i>jr— *y h^<V*y h<7— P<D&.m\zM%-T, «IS 
Sfc, *fijErt7/-*JftH«l6 0B (15#I) ICfcV* 

[0 0 3 4] 1 4 ^^tcB^agg^^SPiag:^ 

-rfcwr&o. iaa^Bi 4KW:. ^n^i:%, b<& 
iaaefi i i&sts?* b7v i o ^ftwatw^w 

a^fT^CPU. 7* h^'J 1 0©^»«lc«&Ba: 
tif^fBiSTS^^'J. *X^^>©I^©pI^0 2 4 

©KOfii^ccD-t^+rs 4©^nt^S:^-r^^g: 




* amiss, itorrafeo-c*?). h*-?— ^«*»5 2 

[0 0 3 5] Jfclc. El 4 tC^fB^fliagB 1 4©«U8 

<*nfc:/V**-f >Blft-r— H«*frlSMeW7 2 
LATD (*®«5gi®j&«) , M5-f h (SfiiSfi) . 

*UT. ^-fA'^xti^g©^- x;p (LUT) 
#«»IESfT-5THJ*X*» (MTX) ©f£j5£ig©B 

e>t, +-»3E»7 4T*fr**n»an. Btt&9*# 
&sn, Bteaaaass o*3i^5 4(cii6n-5„ 

[0 0 3 6] — X + Vt 1 2-C , ^*-jA*tlfe7-f;U 
A l*©r-i'«B«f-i'iffl»4 9 CSD. 
>X^-f^Bil»4 9AT7-fMFfflMS l(Cf2# 

h sBMi-r *. >x*-f Troatw 4 9 a c^t. 

iKI£ffiIE*fT:bft^*£K:tt, LUT • MTXSI»g|56 
2 (la 4 »») T-fe/N*5>XlSS. 3>h^Xh*SlE (Pi 
Bft9) . W*S»iE»***^U— ^©«**nfc«l31 

^EffiiRUcDffllEmiB^fT^-r. W>XiRJSflBlE«5 1A 

»»«afttaai«B5 iBT?ffv», *ofl&oBMSwaa«5 

[0 0 3 7] — ;tf, W&rr—Zmsm* 9 F*3©+'L"&B 
ffttiaP4 9BT«, yi/^*t>^ : & l J4 0 (I214##,) 

©T, -t-Cx— ^a*e>B&©l nvcfiStSItf- 

^StfttHL-. LUT • MTXfflagP6 2 (§4#1) 




4$Bfi¥ 11-313214 (9/16) 
i£5<h H«l5 J -^0*'£Mft«*J|tffl'ra. B& 

x— *©4 , '6&B : £SLfcB-f £©«, fg^feiRli^ftiK 

X^^B&x-^W'^CMSBfci. *^.^^>n^^— 

^t*-5SScD»aT^o*ite»nT*3 0. •€-©***&£ 

JB^SftSifcA. U>XiRM«IES|5 5 1 AlCite»tlS. 
[0 0 3 8] MlE«»iaSgP6 0rt©fflIE/l7^-^» 

bi»»6 o a*»sd - h-r_«.i*rKiasnit»iEff»tt. 

»t&oTl>5. -€-©/fci&. X + ttl 2©A*lBsii$C, 
t-^^-fX-^^U > htH^-y-'fX. ^Er^S^B 

BUtS^lMX^XU > httia-iM XK*ft**fc«)K:^ 
&glcte*L&^S/h©^^te^C»^t-3#, 

©«waE"r*A©«w«»c*j|Ewr-Bfc«e>fcB^wa© 

©S«^^B«i«!jEffl5 5 lrt©U>XiRiS»iEffl5 1 

Ataisn. -#wmsftifcB*w*tt, yux*t> 

B{£ £ ^ ^ tfflligtftjrr -5 © K^fS ^ — * 
2 OKStStlSo T/l'T.^^B&iitfclcB^tfftfr 

©fc»»cssasas5 1 Bcit^n-a. t«at«?t 

fS^K©aaK*<«BS$tlfc«^«^t^D. 
■5. 

[0 0 3 9] *j|Jfi«fc*^T»4. ^l/X+t>itf 

- ^ » xmm&iRm t sau jkh ©«iie aaa sfi 1 ^ . 

fi : F«««ia*ffofc^ , UX4 1 v>B#tH^WxiJ7 




[ 0 0 4 0 ] 7V%*c* >mm7-?Us L UT - MT 
a*J:tK"t , iWft«JWU«4 9 B*6a6ftT*fci*r 

[0 0 4 1] *C MkffllEffi 5 1 j*30Dfi£*SgP 51BT* 

1 BTH U>X«**iIE»5 1 ATffllEMa^nfcill 
{g^— ^ & ^ n ^ O^friM X^S^^C Jfc U TiB^ 

[0 0 4 2] l/>X^-f ^B»3-H***^*^ B»S 
OffllE^a^cfcr/SSK^^ffilE^a^ff^^ itSlE 

mas i B-cW'ffCiSffla^fftona- 

[0 0 4 3] U>X«il*liE»5 1 A*3J:r«£li 

#t&£o in s ^^-r^Bj^iB^a^ffi^^MW 

feck^^flSffia^SltnSIBflEtltteBbTl^^, a 
6.^*i^T*«W<0H4ftffla*j*©49«tTSli<ft«ia 

^OffllEiaa, &&Xf9r¥-mt69BMi:* <Z)*lRl43«fc 

-©*iSiS£SS*l?Ifct, S-^ft^riUSfi*^ 
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sftfeiRScD*iE^a, ^*^^©fe-^nifiEffla*± 
tf*Fffi«ffla*fT^T^* 0 

[0044] eicoi^tc,^— co^rfi3<t^r.o*r^<& i &^ 
su^f^iBflwaa'rsasseiTfcBiM-r*- H7H *■ 

A*iB«ffla^cfcoTi:<Oct'5^»"rs©*^ -e<Z>8fc&; 

jrh ^ffiiE^a^ <t twrf^fsffia <& * e> 5£#> e ntc 
'pt&<£%— -Dommmm&tcfc. &E\zj&vxmz.*> 
n s x 4=- ^ ©fernttiE^a * jjp x. fc m&jnm \z^\ 
x, mmxii^-?*-mz^&isXMjEW:<Dmjimm 

A0*tfiIEW©SiSlfia (x0, y0) h IT> SftJR 
^<DffilBaa> fg^fe^co^IEffia^ct:^®^^^ 
<Dl£^/jN«ia £ * t »TfT "5 M»I A. 
Jl©lB<ftffla^J:SjB*ffi«AO<D*«iE»&Dx, Dy 
1iIE«ttH*te«A0 (x0, yO) fc«ko 
T^fbT^fc^, ffilESDx, Dyl^xtyOSS 
T«3n£C£fc:fc:£. ^£0, DxttDx (xO, y 
0) > DyllDy (xO, yO) <hte£. tbt, iffl* 
fiiAO (xO, yO) iftliSAl (xO+D 
x (xO, yO) , yO+Dy (xO, yO) ) <7)&g 

\z»n*r*ifi+ z.<Dmmmw*fro\z\z, mmmwmv 

i$filA0 (xO, yO) Sr/H^TtftjESDx, Dy 

&fesbz>tcsb, Bflt^coftiasffdfctt, Hflkfflam 

[0 0 4 5] CtlfcttbT, $%i^IMISST1i, 
B&rt<2 <Z>— ^^IlfilAO (xO, yO) 

tit, ©*itt-e»s£*a£*ift^y*iai. © 

^T»SBJ^S*lSl*x*lRli:L*:a^, ^Tx^fp] 

WlESDy (xO, yO) tniciot, M 

aml^lli^teBAO (xO, yO) tt, MltA 2 (x 
0, yO+Dy (xO, yO) ) tC^®jT£o d 

(oiaa*n&««*ffl^Tx*isi (iteft^ft) 
^#a, aiE*Dx^*^^o ia^&eA2 (x 

0, yO+Dy (xO, yO) ) 2> Z. £\ZfcZ> 




fc*. x^fft (@J^**lSl) OlElDxBDx (xO, 
yO+Dy (xO, yO) ) fltiKttfcBlfeffla 
^(Diffi^firgAO (x 0, y 0) (x 0 +Dx (x 

0, yO+Dy (xO, yO) ) , yO+Dy (xO, 

yO) ) cmn-rsc&icfts. 
[0046] z.<ommfe,m^mit, ±«bfcce*o*tt 

5 tlSIOiteffl^aaa^©®!!! A 1 ( x 0 + D 
x ( x 0 , yO) , yO+Dy (xO, yO) ) I, 
t, A3 (xO+Dx (xO. yO+Dy (xO, yO)), 
yO+Dy (xO, yO) ) 5Z±\Z—3kLte^ 

a-Kgf&T^s&ro-e&s. ssic, x^(Ri©^i!)S:@ 

3eUTy*iai©«H6*#^.Ty*lftlO*|jE*Dy 

&\Z y JjfaOI&m&cDy*-* £/H x ;£ ft ©&»)£• # 

^T^lbfiD x£#&&— &^M^a£fr5fc&>. EtS 

x. DySBU^fcfr 5fZ*b. WHExt©/^;* — 

coo47] ut±***«w©Biwaa*ft*«k^!a<!i«i 

j£roj&0,m;::fcu-c\ &#]K:£;feiE:£ft©$&a£fir^. o 
arpa«t»ttLT^*»*. ^©^ftfctj^xwaitt 

«KS*5«trjc^feiR^*i«¥*ft (BJjt**iRl) ictt^ 
T/.hS<*ED. A^BUfc^-^CD^jtSE^Ifil 

&D, ±*^fttIiJ^S^ft©ffliES*^^^i<i:^ 
*r«. ffiIE&©/h£&;!jft©*ifiIE£$ 1 £lc?T 
5<h, ffiEfi©*£&:5ft©ffiIE£ftKfTofc:!§£rCJt 

#*p*.6n*». ^(otcisb. i^^fttiij^^ftwffl 
fcttsij^aE^ft^t**, e^-^) ©saa^st^? 
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[0 0 4 8] H 6 KsSf SfetBWCtt. U>X*#^7^;U 
Aat7^jUA©g#^ft.fcBA&;Sft <±jfe**ft|) ic 
OUT. a»U>X*^^.TE3ttC^ttbT^»SC:<h* 
%IbT, ^*^ft«m^feiRIIWttIE5!].StSffliR 

[0 0 4 9] BJjfe**ftCDffl.afC*3(,iT. fg^fe 

T^*. £*itt, 2 Trtsfca-iitrlK, ±j£Lfc 

«lfc> RWIeO^Bj 0*^55^ >CCDir>iJ-3 4 
R. GiIHg?©M*]&9£fT >CCDir>-!t3 4 G. 
Bffl&©^-&0£fT 57i">CCDt>1t3 4BT 
&*R. G< R^BiSlfeS:St*.BJS*<, ^SS^lSltS 
ffif >•£>-!*- 3 4 R, 3 4 GRtf, 3 4BttgiJ^ 

he** <o xmT'&m&fflT'mm<D-rtii!)i§i-rz>m£r&& 
g, s.tfB©H&©-r*L -r^tttx^r^-wfe-rtiffl 
^ftT&ai^AW.csa^ ^feiRHottiE^a. s 

*v^-oermiijE«ias^^-b, i'j^*ft©*HE 

«Ml©«£tt. ■T'<T«)»iEffla*fT'5^i:*»T?*-5«t 
5i;&-3t^5. cftlcioT, Mat"-^^*ftwKgiJ 

(c^^<ifi-<7)iHigST'Ma-r«.ci^-c ! ^«.. 

*-©*lftIo«IiEffla*«t^iB-©*lftl©*lliEffla* 
BiJ*fcff"58MMaa*«:tt. «*feiBUI-*»£tt«JS©» 

[0050] B&ttiEffis i T»iEffla)WKanfctifc, 
m^m^mmmzm^ ^v&w&^-fvmms 2\z 

&bh**j!.t. ■«^a*«attT»sa»WBtt5e'ra. 
a^j&a^aaftfrftWBET*. t^T®yu7,*t> 




[0 0 5 1] *X=^v>tt. /l/7*f>iS)5:0. X 

IB^e.7W JkkFCD^BIL-SWBLT. B#©nv© 

fcR, G*J:OfBO*UI*«^tt. A/D (T^D^V 
fy^f) SSI. LogfiH. DC^7t7 h*IE, Wf 

mm^—^t^n, &**v>wi§ky*— & (7 7^>7 
M) sna. 

[0 0 5 2] #X + ^>;*^ U 4 2(CfE«£ttfc#X* 
^>a^— ^ (7 7-f>X + f>f-?) tt> LUT • 
M T XffllfflS 6 4 tC j£ 6 *L t/l/X^ >B#K^T 

T. ^Kn7>7fflS§©f-7';i' (LUT) *M9L 
WiE*ff5ThU^^*ff (MTX) KJ;oT*a©a 
mmW&ft?. LUT • MTXiaagP6 4T$&a3*lfc 
B#ffiIEgP5 6 CSetX5. B^WHESR 5 6 Tte. 

e.nfcu>x^-r ^ttfasffl^r, u>x*iRM*iEaP5 

1£«»5 6B1?«^3E««13a*fT5. £©«£. *X* 

c ^st -s 7c #> © 7 u x -v ymm^f— & T5t#> h ntz 
«H**fiiE«»cta!&*. ^w^x^^B^-^cfB 

©ffijE^aC<k9£-f t £B:Xtt»£^tiiL. B£:tt©£ 

[0053] cneoanE**. n?&m&K&&zfiWL 
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SBffc«fcS*««l©^**lflI*J:rWiiJj£3t*iaiKon 

3H&iKM©«iiaaa. *±twt^*«ffla*ff»r». *7c. 
x**±©-&-rntt?iEMa£. «*e<R«a:SiaiK!s© 
«he«hi*t?, «?««ftia©«i»cfr^T^*. x+^ 
^-©fe-rnitaEfflatt, x^-v^-i 2 ©I!l;£^;mRlK:— 
iefflPgT , M.£7-■f>•fe>■tf-3 4R. 34G, 3 4 
Bfc«fc-5*R, G, Bili«!©IiJ^S73(R]©'6-rtl*ffiiE 

^a-rsfe^TfeSo ^s^wMiESaas-^^ff -5 

73[6J (±***Ir1) CiSl^T. «UBU>Xj&»SJLTIStt 
CSttbT^Si^abD. -^©7^ (^ac*[Bl) © 
tiaEfij&i/hS < . MiES©/hSi/^l6l*$fet1iiE®a-r 
-£>*^BIS!^tLTi®!S©^{t:tt^Vi*^T*S. 
V > X** -f ^HM 3 — K < • $ Sfttt^I^ 

ffl»tsftiiKJso*8iEffl3i*«fTtonf. m^sffifffla* 1 

[0 0 5 4] H*«IE»5 6T«*feiRiS©tflIEfll«. 
aSP 5 7 'vine.*! -5. ^©{fiWB&flliaSR 5 7X*H -> 

-v - 7* x*aa ^® i/ ^ifffli^ k £ u ^ . 
^■©^B^-^^gps 8 (cjtens,, mm^-?^ 
m&5 8T-yu >*ttj^ffl©x— ^icBffc&tfesn. ^ 

[0055] ^u>^i6«. i&f&-isnt=.wm7 : —?\z 

gi»B (6^#SB) S5t*J©^»»fcm5£©Ma 

KJBDfcRgft. GB3"£> BB^t©3a©t*-ASSi^ 
«aaSSl 4*^tB^JSn;tB#5 J -^fcJtxDTSPL 




tf— a -eaattm £ 2 ^tcm Kj£*»t l, t it® £ cat 

[0 0 5 6] CLh. *f&H<DB&ffl9:#&£J:tfBftft 
[0 0 5 7] 

[%W<7?x!)«] £Ui. ffiWteKWb&.k-SK:, *5£W\z 

tfWfgtefcia *3 J: tf&R fc jfc C fz X * * ± ofifni 

*BiESt»CJfl /I 7 * - * r* S»iE«*©*.*«*T. 
£*3lE*lfiIiBI***iei©K»Jja:<. R-iBT«it 

[ Ill 2 ] (A) «. H 1 K3Sr«»Bgg«Kffil>6n 
(B) it (A) Ca«ria<ft«E*«t'3«Bk:ffl«r»6ft*C 

[ B3 ] H 1 Kasan*1»K»mP«E«K-fey nan 
[ 114 ] *Ri»©iB*ffla£«©— *M«£*r:/ny 

[ bis ] *«woBHft«aa*»o— jUiwo^o-^-v 
[ H6 i *fsw©Bs««ia*ffi©««traaj»<o-* 
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[ 87 ] *%w©iaift«aa*rffiise*©ia^a*j*c!) 
fflas^rtR^s-e**. 

1 0 Or^^U) 7th^'J 
1 2 X*^:J- 
1 4 @i&M9gB 

1 6 

1 8 Jtfftjt 
18a H 
18b 

2 0 

2 2 jtas 

2 4 

2 8 £X 

2 9 VX? 

3 0 +t'J7 

3 1 ttfttt»ttD**j&&£1I 

3 2 mmu>xz-=.y b 

3 3 7-f;PA*— hU 
34 CCDt>D" 
3 6 7>:/ 

3 8 ^-^saasp 

4 0 ^1/X^r> (71/-A) ^t'J 
4 2 *X + -V> (7l^-A) ^t'J 

44 ■7ux*r>mmmm$!> 

4 6 *X3r-V>ffiHfc4aia6|S 
4 8 ^frlBSggfi 




4 9 mmy'-^mmm- 

5 0, 54 mm 

5 1,56 WmMsEffl 

52, 5 8 mm.'f— ^^mgR 

5 3, 5 7 ^-OtefidSi^aSP 

6 0 ffiIE&$:lMP 

6 2, 6 4 LUT • MTX?H3?g|S 

7 2 f&SSR 
7 4 *-«IEgK 

7 6 
[ B 1 ] 
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[1212]- 




[06] 
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[H7] 



A3 (X J rt-D*(Xo,Y+D,(Xo,Ya».Y»+IMX 0 ,Yo)) 
^1 (X^+tX(X.,Y«,),Y w +tWXo,YO) 



«*<DB*IWriS :AO(X*.Yo) A1 (Xo+O.OCY^.Y^DyOt-.Y.)) 

A3()Gr+tMX*,Y*+[MXo,Y*» ( Y.+ Dy(X«,Y.)) 



[0 3] 
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